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Chemical agents used in cancer therapy are associated with cell cycle arrest, activation or deactivation of mechanisms 
associated to DNA repair and apoptosis. However, due to the complexity of biological systems, the molecular 
mechanisms responsible for these activities are not fully understood. Thus, studies about gene and protein expression 
have shown promising results for understanding the mechanisms related to cellular responses and regression of cancer 
after chemotherapy. This study aimed to evaluate the gene and protein expression profiling in bladder transitional cell 
carcinoma (TCC) with different TP53 status after gemcitabine (1.56 µM) treatment. The RT4 (grade 1, TP53 wild 
type), 5637 (grade 2, TP53 mutated) and T24 (grade 3, TP53 mutated) cell lines were used. PCR arrays and mass 
spectrometry were used to analyze gene and protein expression, respectively. Morphological alterations were observed 
using scanning electron microscopy (SEM) and transmission electron microscopy (TEM). The results of PCR array 
showed that gemcitabine activity was mainly related to CDKN1A, GADD45A and SERTDA1 overexpression, and BAX 
overexpression only in the wild type TP53 cells. Mass spectrometry demonstrated that gemcitabine modulated the protein 
expression, especially those from genes related to apoptosis, transport of vesicles and stress response. Analyses using SEM 
and TEM showed changes in cell morphology independently on the cell line studied. The observed decreased number of 
microvillus suggests low contact among the cells and between cell and extracellular matrix; irregular forms might indicate 
actin cytoskeleton deregulation; and the reduction in the amount of organelles and core size might indicate reduced 
cellular metabolism. In conclusion, independently on TP53 status or grade of bladder tumor, gemcitabine modulated 
genes related to the cell cycle and apoptosis, that reflected in morphological changes indicative of future cell death. 
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